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Approved for public release; distribution unlimited. The energy-vs-L dependence of the electron precipitation agreed with the assumption of a cyclotron interaction near the equator between the waves from the transmitter and the particles at the observed energy. Koons et al. (1981) extended the analysis of the data set by obtaining synoptic records of world-
wide VLF transmissions and comparing them with the precipitation events. They were able to (1) determine which transmission periods from individual stations were responsible for particular electron precipitation events with specific ,.',. .
In his paper, Vampola (1977) suggested that the interactions between manmade waves and electrons might be a significant factor in the development of the slot in the electron belts. In that scenario, the waves from the ground- Vampola (1977) also suggested that the inner zone electron environment might be even more severe than that observed following the Starfish enhancement were it not for the loss of these more energetic electrons as they undergo radial diffusion through the slot re, ion. While we will not be able to test that hypothesis in this study, we will be able to address a related subject. In this report, we will examine the relative rates of pitch-angle diffusion versus radial diffusion for electrons in the interval 2 > L > 1.5.
The result is that pitch-angle diffusion lifetimes due to interactions with the VLF waves are much shorter than the radial diffusion rate. Thus, the outer edge of the inner zone is controlled by, and is probably the result of, interactions with waves from ground-based VLF transmitters. • --. .I-. .
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III. DATA
In Figure 2 , the "bremsstrahlung" channel exhibits a normal response for the two passes through the stable trapping region defined by the P+ monitor.
The first of these passes occurs during the peak (in Dst) of the storm. The bar labeled "l" indicates a set of high-energy electrons which were accelerated by a previous storm and are diffusing radially to the inner zone. The time-constant for diffusion for these very energetic electrons is relatively '---"v .. ... . .."-.j.-. -, -.. ,-. . . . . , °  . . . , . . . . . This indicates that for this period at least, either the wave-particle interactions were not occurring or the rate of radial diffusion was fast compared to the rate of pitch-angle diffusion. Figure 4 shows a different result. By ." one probably cannot make any inferences about the lack of monotonicity in the energy response.
Using the data of Figure 6 , one obtains the effective lifetimes shown in Figure 7 . The two points for each energy represent the lower and the upper lifetimes determined from the data. Since a very short period of time such as LA-:4: here is a net lifetime, with particles being added by radial diffusion which partially compensate for the particles which are lost through pitch-angle . scattering.
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IV. DISCUSSION
The flux variations shown in Figures 2 through 6 show that pitch angle diffusion rates due to ground-based VLF transmitters (identified by the energy-dependent notch) exceed the radial diffusion rate in the outer edge of the inner zone. Figure 7 shows the limits to the pitch-angle diffusion lifetime for this time period. By observing the range in L over which pitchangle scattering by VLF transmitters occurs, one can evaluate the total loss rate as electrons diffuse through this "hazard" region into the inner zone.
The width of this region at a given energy can be determined either by using a single event or by using the spread in L of various events at a given peak energy [ Figures 3 and 9 , respectively, from Vampola and Kuck (1978)]. In either case, the result is the same; an electron must diffuse about 0.15 to 0.2 L during which time it is subject to pitch angle scattering by a given transmitter. ..
